This Page Is Inserted by IFW Operations 
,_and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADEDTEXT ; 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 

COLORED PHOTOS ? 
BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 




PATENT SPECIFICATION 

NO DRAWINGS 

1,189,720 

Date of Application and filing Complete Specification: 28 Nov., 1967. 
No. 30174/69. 

Application made in United States of America (No. 598980) on 5 Dec. 1966. 
Application made in United States of America (No. 675330) on 16 Oct.. 1967. 

(Divided out of No. 1 189719). 
Complete Specification Published: 29 April, 1970. 



index at acceptance: — C2 CUJIAl. 1JIA2, IJ1A3, IJIA5. 1JIA6, 1JIC2. 1JIC3, 1KIA2, 1KIC2. 
105. IQ6B1. 1Q7A, IQ8C. 1Q9D2. 1Q9F1. 1Q9H. 1QUG) 

International Classification: — C 07 c 143/78; C 07 d 63/22 

COMPLETE SPECIFICATION 

Aromatic Sulfamoyl Compounds 



We, Gba LlMlTLD. a body corporate organ- 
ised according to die laws of Switzerland, of 
Basle, Switzerland, do hereby declare the 
invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

The present invention concerns compounds 
10 of the formula 



XX 



COM 



& 3 ~ <* -*> \v«-L«y^- 

in which X stancfi for halogcno, R- stands for a 
chlorine or a bromine atom, R ( stands for 
hydrogen or a residue of aliphatic characteris- 

15 tics, an acyl group, an araliphatic residue or an 
aliphatic residue substituted by a heterocyclic 
group of aromatic characteristics and R- is 
;ui aromatic radical or a heterocyclic group 
of aromatic characteristics, as well as esters, 

20 acid haltdes, amides, hydrazides or salts of 
such compounds. 

The halogen atom X is particularly a fluor- 
ine or chlorine atom. 
A residue of aliphatic characteristics is a 

25 residue in which the carbon atom bound to th* 
nitrogen atom, to which the residue of ali- 
phatic characteristics is attached, is not part 
of an aromatic system. Such residue is, for- 
example, an aliphatic radical, such as an ali- 

30 pliatic hydrocarbon radical, and is repre- 
sented, for example, by lower alky!, e.g. 
methyl, ethyl or straight or branched propyl, 
butyl, pentyl, hcxyl or heptyl, such as iso- 
propyl, iscbutyl or neopentyl, lower alkenyl, 



e.g. vinyl, allyl, methallyl, or 2-butenyl, or 35 
lower alkynyl, eg. propargyl. 

Another residue of aliphatic characteristics 
is a cyclcaliphatic radical, such radical being 
of monocyclic or bicyclic nature, for ex- 
ample, a cycloaliphatic hydrocarbon radical, 40 
which has preferably from five to seven ring- 
carbon atoms and which may optionally be 
substituted by, for example up to four, lower 
alkyl groups. Such radicals are, for example, 
cycloalkyl, e.g. cyclopropyl, cyclobutyl, cyclo- 45 
pentyl, cyclohexyl, cycloheptyl, cyclooctyl, 2- 
norbornanyl, 7-norbornanyl, 1-decahydronaph- 
thyl or 2-decahydrcnaphthyl, or cycloalkenyl, 
eg. 1- or 2-cyclopentenyl, 2,4 - cyclopcnta- 
dienyl, 1-, 2- or 3-cyclobexenyl, 2,5-cyclo- 50 
hexadienyl or 5-norbornen-2-yl; the above 
cycloalkyl and cycloalkenyl groups. may be 
subsututed as indicated, for example, by one, 
two or three methyl groups. 

A further residue of aliphatic characteris- 55 
tics is a cydoaliphatic-aliphatic residue, for 
example, a cycloaliphatic-aliphatic hydrocar- 
bon residue, in which the aliphatic portion is, 
for example, lower alkyl* particularly methyl, 
as well as ethyl cr straight or branched propyl 60 
or butyl. These aliphatic radicals are substi- 
tuted in any of the positions available for sub- 
stitution by the above mentioned cycloali- 
phatic, for example, cycloaliphatic hydrocar- 
bon residues, such as die cycloalkyl cr cyclo- 65 
alkenyl radicals previously mentioned. Thus, 
cycloaliphatic-aliphatic radicals of this type 
arc cydoalkyMcwer alkyl or cydoalkenyl- 
lower alkyl residues. 

The above residues cf aliphatic characteris- 70 
tics may be substituted and/or its carbon 
atoms may be interrupted by rutero atoms, 
e.g. an oxygen, a sulfur and/or an optionally 
substituted, eg. lower alkyl substituted, nitro- 
gen atom. Substituents are, for example, func- 75 



tional groups, such as free or functionally con- 
verted, for example, eiherified or estenncd 
hydroxv or mercapto groups, such as haio- 
een, e.g. fluorine, chlorine, or bromine as well 

5 as iodine atoms, lower alkoxy, eg. methoxy, 
ethoxy, n-propyloxy, isopropyloxy, n-butyi- 
oxv or isobutvloxy groups, halogeno-lower alk- 
oxy "roups, lower alkvl mercapto, e.g. metnyl- 
mercapto or ethvlmercapto groups, halogeno- 

10 lower alkvl-mercapto groups, or hydroxy or 
mercapto groups csterified by lower alkanotc 
acids, e.*. acetic, propionic, butyric or pivalic 
acid/ as well as by lower alkenoic acids, e.g. 
acrylic or mcthacrylic acid, or by K-benzoic, 

15 R*-phenyl-lower alkanoic or R^-phenyMowcr 
alkenoic acids, in which R* stands for hydro- 
gen, lower alkyl, lower alkoxy, lower alkyl- 
mercapto, trifluoromethyl, nitro, ammo or di- 
lower alkvlamino, e.g. dimethylammo or di- 

20 ethylaminb, or halogeno, such as benzoic, 
phenylacctic or cinnamic acid. Other func- 
tional groups substituting a residue of ali- 
phatic characteristics are, for example, free 
or functionally converted, such as csterified or 

25 amidated carboxyl groups, or ammo, prefer- 
ably secondary or tertiary amino groups. 

Residues o'f aliphatic characteristics carry- 
in" substituents and/or being interrupted by 
hetcroatoms are. for example, aliphatic resi- 

30 dues, such as aliphatic hydrocarbon residues, 
particularly lower alkyl groups, carrying sub- 
stituents and/or being interrupted by hetero- 
atoms, such as halogeno-lower alkyl, e.g. Z- 
chloroethvl, 2-bromoethyl, 3,3-difluoropropyl 

35 or 4-chlorobutyI, lower alkoxy-lower alkyl, 
c g 2-ethoxvcthvl or 3-methoxypropyl, lower 
alkvl-mercapto-lowcr alkyl, e.g. 2-cthylmcr- 
captocthyl, halogeno- lower alkoxy-lower alkyl, 
ce 2 - U - chloroethoxy) - ethyl or 2 - 

40 (2,2 - dichjoroethoxyi - ethyl, halogeno-lower 
alkyl - mercapto - lower alkyl, e.g. 2 - \2,-.Z - 
trifluoroethvl - mcrcapto) - ethyl, carbamoy - 
lower alkvl* or N,N-di-lower alkyl-carbamoyl- 
lower alkvl, e.g. carbamoylmcchyK N^ 1 ' 

45 methylcarbamovl-mcthyl, 2-carbamoylcthyl or 
2-N,N-dicthylcarbamoyl-ethyl, mono-lower 
alkyl-amino-lowcr alkyl, di-lower alkyl-ammo- 
lower alkvl or lower alkylencamino-lowcr alky , 
as well as lower oxaalkylene-amino- lower alkyl, 

50 lower thiaalkyleneamino-lowcr alkyl or option- 
ally aza-substitutcd, for example. aza-Iower 
alkvl-substitutcd, lower azaalkylcncammo- 
lower alkyl, in which the oxa.. thia or aza 
portion is separated from the ammo grouping 

55 by at least two carbon atoms, e.g. 2-ctnyl- 
aminocthvl. 2-dimethylaminoethyl. 3-diethyl- 
aminopropvl, 2-pyrrolidinocthyl, 2 - pipcri- 
dinoethy!. '2 - (4 - methyl - piperazino) - 
ethvl or 2-morpholinoethyl. m . 

60 Other residues of aliphatic characteristics 
carrying substituents and/or being interrupted 
by heteroatoms ar c cycloaliphatic. such as 
cvcloaliphatic hydrocarbon residues, particu- 
larly cvcloalkyl or cvcloalkenyi groups, having 

65 preferably 5, 6 or 7 ring-carbon atoms, pri- 



marily those interrupted by hetcroatoms, above 
all by an oxygen atoms, as well as option- 
ally substituted, such as by lower alkyl. Such 
residues are, for example, 5-, 6- or 7-mem- 
bered mono-oxacycloalkyl or monooxacyclo- 70 
alkenyl, e.g. 2- or 3-tetrahydrofuryl, 2,3-di- 
hydro 2-pyranyl or tetrahydro-2-pyranyl 

radicals. «.,.*_. t. 

Funhermore, radicals of aliphatic charac- 
teristics carying substituents and/or being 75 
interrupted by heteroatoms, are also cycloali- 
phatic-aliphatic, such as cycloaliphauc-ali- 
phatic hydrocarbon radicals, particularly 
cvcloalkyl-lower alkyl or cycloalkenyl-lowcr 
alkyl residues, having preferably 5, 6 or 7 80 
ring members, of which one is preferably a 
hcteroatom, above all an oxygen atom, and 
being optionally substituted, for example, by 
lower alkvl. Such residues arc, for example, 
mono-oxacycloalkvl-lower alkyl or mono-oxa- 85 
cycloalkenyl-lower alkyl, having preferably 5, 
6 or 7 ring-members, e.g. 2-tetrahydrofurfuryl, 
2 - methyl - 2 - tetrahydrofurfuryl, 2,3 - 
dihydro - 2 - pyranylmethyl or 2 - tetrahydro- 
pvranyl-methyl. 90 
'Heteroatoms present in the above residues 
of aliphatic characteristics are preferably 
separated by at least two carbon atoms from 
the nitrogen atom, to which such residues arc 
attached as substituents. 95 

In an araliphatic residue, the aliphatic por- 
tion represents an aliphatic hydrocarbon resi- 
due, e.g. lower alkyl or lower alkenyl, which 
oroups have preferably up to four carbon 
atoms, particularly methyl; together w«th the 100 
aromatic portion,, these residues form pri- 
marily arvl-lowcr alkyl or aryl-lowcr alkenyl 
groups, in which the aryl group is of mono- 
cyclic or bievclic nature, such as benzyl, 1- 
phcnvlethvl, * 2-phenylethyl, 3-phcnylpropyl, 105 
2-ohenvl-2-propyl, 4-phcnyl-butyl or 2-phenyl- 
2-butyl, as well as styryl or cinnamyl. 

The aryl portion in the above araliphatic 
residues may optionally be substituted by one 
or more than one of the same or of different 110 
substituents, such as lower alkyl, e.g. as 
mentioned before, free or functionally con- 
verted, e.g. ethcrified or csterified hydroxy or 
mercapto, such as lower alkoxy, e.g. as shown 
above, lower alkylenedioxy, e.g. methylenedi- 115 
oxy, 1,1 - ethylene dioxy, or 1.2 - ethylenc- 
dioxv groups, lower alkyl-mercapto, e.g. as 
mentioned above, or halogeno, e.g. as men- 
tioned above: trifluoromethyl; nitro, primary, 
secondary or tertiary amino, especially di- 120 
lower alkylamino, e.g. as mentioned above, or 
acylamino, in which acyl is more especially 
one of the residues of the acids described 
before, such as lower alkanoyl. as well as 
lower alkenoyl, but also R tt -benzoyl, R.- 125 
phenyl-lower alkanovl or R«-phenyl-lowcr alk- 
cnovL in which R« has the previously given 
meaning: sulfamoyl: carbamoyl; cyano; or 
aromatic groups, particularly monocyclic aryl, 
e.g. phenyl, optionally substituted by the sub- 130 



siitucnts shown above. Preferred as aromatic 
portions in araliphatic residues are R^-phenyi 
groups, in which R^ has the above given 
meaning. 

5 An araliphadc radical may also be partially 
saturated in the aromatic, particularly in a 
bicydic or tricyclic aromatic portion and be 
bound to the nitrogen atom through its satur- 
ated aliphatic portion. Such radicals are, for 

10 example, 1-indanyl, 2-indanyl, 1,2,3 ,4-tetra- 
hydro-l-naphthyl, 123,4 - tetrahydro - 2 - 
naphthyl cr 9-fluorcnyU as well as 2-indolinyL 
In an aliphatic residue substituted by a 
heterocyclic group of aromatic characteristics, 

15 the aliphatic portion represents an aliphatic 
hydrocarbon residue, e.g. lower alkyl or lower 
alkenyl, which groups have preferably up to 
four carbon atoms, particularly methyl The 
heterocyclic radicals of aromatic characteris- 

20 tics are of monocyclic, as well as bicydic 
nature, and are, especially, monooxacyclic, 
monothiacydic or monoazacyclic radicals of 
aromatic characteristics. Together with the ali- 
phatic portion v they form, for example, mono- 

25 cyclic, as well as bicydic, monooxacyclic-, 
mcno-thiacyclic- or monoazacyclic-lower alkyl 
or monocyclic, as well as bicydic, monooxa- 
cyclic-, monothiacydic- or mono-azacyclic- 
lower alkenyl groups. 

30 Heterocyclic radicals substituting aliphatic 
residues may optionally be substituted in the 
fame way as the previously mentioned aromatic 
groupings of araliphatic residues; they repre- 
sent, for example, pyridyl, c.s. 2-, 3-, cr 4- 

35 pyridyl, furyl, e.g. 2- or 3rfuryl, or thienyl, 
e.g. 2- or 3 -thienyl groups, but also isoox- 
azolyl, eg. 5-isoo:;azolyI, oxazolyl, eg. 2- 
oxazolyl. thiazolyl, eg. 2-thiazonyl, thia- 
n?phthyl, e.g. 6-thianaphtlicnyI or 2,3-di- 

40 hydro-6-thianapty.heny!, or bcnziimdizc'yl, 
e.g. 2-benzimidazoIyl radicals. 

Furthermore, part of a heterocyclic group, 
especially of polycyclic nature, may be satur- 
ated, the group being connected through the 

45 saturated portion with aliphatic character, thus 
representing an aliphatic residue substituted 
by a hetcrocydic radical of aromatic charac- 
teristics. 

An aromatic radical, representing R., stands 

50 preferably for a monocyclic or bicydic aryl 
group, such as one of those mentioned above, 
whereas a heterocyclic radical of aromatic 
characteristics representing Rj is one of the 
above monocydic, as well <is bicydic, par- 

55 ticularly raonooxacydic, monothiacydic or 
monoazacydic radicals of aromatic characteris- 
tics, such as one of those mentioned above. 
R-. stands particularly for an R^-phcnyl 
group, in which has the previously given 

60 meaning. 

Acyl derivatives of the comp unds of this 
invention arc preferably those containing acyl 
radicals of a lower alkanoic, e.g. acetic, pro- 
pionic, butyric or pivalic acid, but also of a 

65 lower alkenoic, e.g. acrylic or methacrylic 



add, or of an R«-benzoic, R c -phenyl-lowcr 
alkanoic or R^-phenyl-Iower a-lken ic, e.g. 
benzoic, phenylacctic or dnnamic add. Acyl 
derivatives are those of primary, as well as 
secondary amino groups, but also of free 70 
hydroxy or mcrcapto groups as previously in- 
dicated. 

The term " lower whenever used herein- 
before or below in connection with an organic 
group, radical or compound, unless otherwise 75 
specified, denotes such group, radical or com- 
pound as having up to 7, above all up to 4 
carbon atoms. 

The compounds of the invention arc valu- 
able starting materials, for example, for the 80 
manufacture of compounds of the formula 




in which R r ., R* and R- have the previously 
given meaning, each of R t and R_. stands for a 
residue of aliphatic characteristics, an arali- 85 
phatic residue or an aliphatic residue substi- 
tuted by a heterocyclic group of aromatic char- 
acteristics and R^ also represents hydrogen, 
or Ri and R ; , when taken together also repre- 
sent a bivalent residue of aliphatic characteris- 90 
tics, or esters and acyl derivatives thereof, as 
well as their salts. Compounds of this type, 
which are described in detail in application 
No. 54085/67 (Serial No. 1189719) exhibit 
valuable pharmacological properties. Above 95 
all, they show diuretic, natriuretic and chiori- 
urctic activity with rapid onset of action and 
high urine excretion levels, but low potassium „ 
excretion levels. These pharmacological effects 
can be demonstrated in animal tests using, for 100 
example, mammals, eg. rats or dogs, as test 
animals. They are, therefore, useful pharmaco- 
logically, for example, as test substances in 
animals, as well as mcdidnalry, particularly 
as diuretic, natriuretic or cHoriuretic agents. 105 
Furthermore, the novel compounds of this 
invention are also useful as intermediates in 
the preparation of other valuable products, 
primarily of pharmacologically active com- 
pounds. " HO 

Particularly useful arc the compounds of 
the formula 




in which X has the previously given meaning, 
R,' represents hydrogen, lower alkyl, \TR*'- 115 



1.1X9.721! 



phenyl;-Iower alkyl, in which lower alkyl 
carrying R,'-phenyl has from one to four 
chain-carbon atoms or lower alkanoyl. 
stands for hvdrogen, lower alkyL lower alkoxy, 

5 lower alkvi-mercapto, halogcno, mrtuoro- 
methvl or di-lower alkylamino. and R. »s an 
R/-phcnvl group, a monocyclic R. -mono- 
oxacyclic group of aromatic chara-; ten Mies, a 
monocyclic R" - monothiacyciic uroup 

10 of aromatic characteristics, or a mono- 
cyclic R " - monoazoevclic group of 
a'romatic characteristics. R." stands for 
hydrogen or lower alkyl; lower alkyl esters, 
R,'-phenvl-lowcr alkvl esters. X-unsubstituted 

15 or N-lower alkyl-, K-RZ-phcnyl- or N R. - 
phenvl-Iower alkvl-substituted amides or nvo> 
razides and salts, e.g. alkali metal, alkaline 
earth metal or ammonium salts of such com- 

20 P °Part S icuIarK* valuable are compounds of the 
above formula Ha. in which X is fluoro or 
chloro, R/ is hydrogen, and R stands for 
phenvl, as well as compounds of formula I la, 
in which X is rluoro or chloro, R/ «s hydro- 

25 gen or methvi, as well as lower alkanoyl and 
R ' stands for phenvl, mcthyl-phenyl. rnetn- 
oxy-phenvl, duoro-phenyl, chloro-phcnyl. tn- 
fluoromethvl-phenyl, mtro-phenyl, amino- 
phenyl, biphcnylvl or thianaphthcnyL as well 

30 as 2,3-dihydro-triianaphthenyK and ialts, such 
as alkali metal, alkaline earth metal or ammo- 
nium salts of such compounds. 

Especially useful arc the 4-chloro-5-phcnyl- 
sulfamoyl-2-X-benzoic acids and the 4-chIoro- 

35 5 - (4 - methoxy-phcnvlsulfamoyr - - - a - 
benzoic acids, in which X is flv.oro or chloro. 

The compounds of the invention arc pre- 
pared according to methods in themselves 
known, for example, by reacting a 2.4-dihalo- 

40 geno-benzoic acid or a functional derivative 
thereof with chlorosulfonic acid in order to 
vield the 5-chIorosuifonyl-2,4-dihal(>gcno-b€n- 
zoic acid; the latter or a functional derisive 
thereof is then reacted with an amine of the 

45 formula R< — NH— R. in order to obtain the 
compounds of formula L in which X stands 
for halogeno, or a functional derivative there- 
of. The latter, e.g. esters, acid halidcs. Glides 
or hvdrazides, may also be prepared from the 

50 corresponding acids of formula I by conven- 
tional methods. 

The above process is carried out according 
to standard methods, in the presence or absence 
of diluents, preferably those inert to the re- 

55 agents and capable of dissolving them- and/or 
of catalvsts or condensing agents, and, if neces- 
sary, in an inert gas, e.g. nitrogen atmosphere, 
while cooling or at an elevated temperature, 
and /or under increased pressure. 

60 The compounds obtained according to the 
above procedure may be converted into each 
other according to known methods. For ex- 
ample, resulting compounds, in which k, 
stands for hvdrogen, may be reacted with a 

65 reactive ester of an alcohol, in which tn. 



organic portion corresponds to one of the 
organic radicals representing R* and, for ex- 
ample, a hydrohalic or sulfonic acid. Resulting 
compounds having a hydroxy group, or a pri- 
marv or secondary amino group may be acyl- 70 
atcd. for example, by treatment with a reactive 
functional derivative if an appropriate acid, 
uich as a halidc or anhydride thereof, e.g. tni- 
onvl chloride, acetyl chloride or acetic acid 
anhvdride. Resulting acyl derivatives or esters 75 
may be hydrolyzed, for example, by treat- 
ment with acidic or alkaline hydrolyzing 
agents, whereas resulting esters may be esten- 
ficd and resulting acids estenfied in a known 
manner. Anv resulting amide or hydrazide may 80 
be convened into the free acid, for example, 
bv hvdrolysis in the usual manner, for example, 
bv treatment with a base, e.g. an aqueous 
alkali metal hvdroxide or alkaline earth metal 
hydroxide, as 'well as a quaternary ammonium 35 
hvdroxide. , . 

The invention further includes any modi- 
fication of ihe process, in which the starting 
materials arc formed under the reaction con- 
ditions, or reaction components are used in W 
the form of derivatives thereof, such as their 
calts. Those starting materials are then used 
in the process of the invention which lead 
to the formation of those compounds indi- 
catcd above as being especially valuable. 

The compounds of the invention are ob- 
tained in the free form or in the form of their 
<alts, depending on the conditions under which 
the process is carried out; salts arc also in- 
eluded within the scope of the present mven- IW 
lion. They are particularly those of resulting 
free acids with inorganic or organic bases, pri- 
marilv the alkali metal or alkaline earth metal, 
e g. sodium, potassium, magnesium or calcium 
salts, or the ammonium salts with ammonia or 105 
amines, for example, mono-, dt- or cn-Iowcr 
alkvlamincs, mono-, di- or tn-cycloalkyl- 
am'ines, mono-, di- or tn^cloalkyl-lower 
"alkvlamincs, mono-, di- or tri-aralkylammes, 
mixed amines or tertiary nitrogen bases of IW 
aromatic characteristics, such as pyridine, col- 
lidine or lutidine. Resulting compounds con- 
taining basic groupings may also form acid 
addition salts, such as those with inorganic 
acids, e.g. hydrochloric, hydrobromic, sut- 115 
furic, phosphoric, nitric or perchlonc acid, or 
with organic acids, for example, ascorbic acid 
and aliphatic or aromatic carboxylic or sul- 
fonic acids, e.g. formic, acetic, propionic, sue- 
cinic, glvcollic lactic, malic, tartaric, citnc, 120 
maleic* hydroxvmaleic, pyroracemic, pnenyl- 
acctic, benzoic, 4-aminobenzoic, anthramlic, 
4-hvdroxy-benzoic, salicylic, 4-aminosalicylic, 
cmbonic, nicotinic, methanesulfomc, ethane 
sulfonic, hvdroxyethane sulfonic, ethylene su - i*> 
fonic, halogcno-benzene sulfonic, toluene sul- 
fonic, naphthalene sulfonic, sulfamlic, r N- 
cvclohexyl-sulfamic acid. 

The following Examples illustrate the in- 
vention and are not t be construed as being 1» 



limitations thereof. Temperatures are given in 
degrees Centigrade, 

Example 1 
A mixture of 5.8 g of 5-chlorosulfonyl- 

5 2,4-dichlorobenz'.:ic acid, 7.5 g of aniline, and 
50 ml or ethyl aceiaie is stirred for 4 hours 
at room tempo;::. tire, then filtered; the residue 
is washed with ethvl acetate and the filtrate 
is evaporated under reduced pressure. The 

10 residue is triturated widi 2N hydrochloric acid, 
the aqueous solution is decanted off and the 
precipitate is tc.lun up in 100 ml of a 10% 
nqueous potassium carbons te solution, which 
is filtered to yield residue A. The filtrate is 

15 extracted with e;:her and the aqueous layer 
is acidified with hydrochloric acid. The pre- 
cipitate formed is filtered off, washed with 
water and recrystallized from aqueous ethanol 
to yield th- 2,4 - dichloro - 5 - phcnylsulfa- 

20 moylbenzoic acid, melting point 211 — 213°. 
Residue A is also rccrystalliscd from aqueous 
ethanol to yield the 2,4-dich!oro-5-phcnyisul- 
famovl-benzoic acid M-phenylamide, melting 
point 173— 175 \ 

25 The starting material is prepared as fol- 
lows: At room Temperature 50 g of 2,4-di- 
chloro-benzoic acid " arc added portionwise 
to 250 g of chlorosulfonic acid while stirring. 
The resulting solution is heated to about 180°, 

30 stirred for f hours, then cooled to room tem- 
perature and poured into ice. The aqueous 
mixture is filtered, the filter residue washed 
with water and dissolved in 400 ml of ethyl 
acetate. The solution is dried, filtered and 

35 evaporated: the residue is triturated with 
hexane to yield the 5-chlorosulfonyl-2,4-di- 
chloro-benzoic acid. 

Example 2 
To a solution of 5.8 g of 2,4-dichloro-5- 

40 chlcrosulfonyl-benzoic acid in 50 ml of ethyl 
acetate is added while stirring 8.6 g of p- 
toluidinc, followed by 100 mi of ethyl ace- 
tate. The mixture is stirred at room tempera- 
ture for 2 hours, refluxed for 2 hours while 

45 stirring, then cooled and filtered. The filter 
residue is washed with ethyl acetate and the 
filtrate is evaporated under reduced pressure. 
The residue is treated with 10 ml of con- 
centrated hydrochloric acid and extracted with 

50 ethyl acetate; the organic layer is separated 
and extracted with a 10% aqueous potassium 
carbonate solution. The aqueous solution is 
acidified with hydrochloric acid, and the re- 
sulting precipitate is filtered off, washed with 

55 water and recrystalL»zed from aqueous ethanol 
to yield the 2i,4-dichloro-5-(4-methyl-phenyi- 
sulfamoyr.'benzoic acid, melting point 202 — 
204°. 

According t the procedure previously illus- 
60 trated, the following compounds are obtained 
br using equivalents amounts of the appro- 
priate starring materials: 

2,4 - dichloro - 5 - (4 - methoxy - phenyl - 



sulfamoyl'; - benzoic acid, melting point at 
224 — 226" after recrystallization from meth- 65 
anol; 

2,4 - dichloro - 5 - (4 - fluorophenyl - sulf- 
amoyl; - benzoic acid, melting point 231 — 
233 9 after recrystallization from ethanol; 

2,4 - dichloro - 5 - (2 - chloro - phenyl - 70 
sulfamoyl) - benzoic acid, melting point 168 — 
170° after recrystallization from ethanol; 

2,4 - dichloro - 5 - (3 - chloro-phenyl - 
sulfamoyl) - benzoic acid, melting point 
190 — 192° after recrystallization from ethanol; 75 

2,4 - dichloro - 5 - (4 - chloro - phenyl - 
sulfamoyl) benzoic acid, melting point 238 — 
240° after recrystallization from ethanol; 

2,4 - dichloro - 5 - (3 - trifluoromethyl - 
phenyl - sulfamoyl) - benzoic acid, melting 80 
point 214— 216° after recrystallization from 
ethanol; 

2,4 - dichloro - 5 - (4 - trifluoromethyl - 
phenyl - sulfamoyl) - benzoic acid, melting 
point 238 — 239° after recrystallization from 85 
ethanol; 

2,4 - dichloro - 5 - (4 - nitro-phenyl - 
sulfamoyl) - benzoic acid, melting point 269 — 
271° after recrystallization from ethanol; 
and 90 

5 - (2 - biphenyl - sulfamoyl) - 2,4 - di- 
chloro - benzoic acid, melting point 175 — 
176° after recrystallization from ethanol. 

Example 3 

To a solution of 5.8 g of 5 - chlorosulfonyl - 95 
2,4 - dichloro-bcnzoic acid in 50 ml of ethyl 
acetate is added 12 g of 4-amino-acetaniIide, 
followed by 50 ml of ethyl acetate. 
The mixture is stirred for 2 hours at 
room temperature and refluxed for 2 hours 100 
while stirring, then cooled to room temperature 
and filtered. The residue (A) is washed with 
ethyl acetate; the filtrate is evaporated under 
reduced pressure and the residue (B) is tri- 
turated with water and 10 ml of concentrated 105 
hydrochloric acid, then filtered off, washed 
with water and dried. The combined residues 
(A) and (B) are dissolved in 60 ml of a 10% 
aqueous potassium carbonate solution, the solu- 
tion is washed with ether and acidified with 110 
hydrochloric acid. The precipitate formed is 
filtered off and washed with water to yield 
the 5 - (4 - acetylamino - phenyisulfamoyi) - 
2,4 - dichlorobenzoic acid, melting point about 
150°. 115 

Example 4 
The mixture of 7.1 g of 5 - (4 - acetyl- 
amino-phenyl - sulfamoyl) - 2,4 - dichloro- 
benzoic acid and 60 ml of 2N aqueous sodium 
hydroxide solution is refluxed for 90 minutes. 120 
After cooling to room temperature, it is acidi- 
fied with concentrated hydrochloric acid, the 
resulting precipitate is filtered ff, the residue 
is taken up in ethanol, the solution is filtered 
and evaporated under reduced pressure to 125 
yield the 5-(4-amino-phenyl-sulfamoyl) 2,4 - 



dichloro-bcnzoic acid hydrochloride, moiling 
point 1S5 (decomposition). 

Example 5 
A mixture of 150 g of 2.4-dichloro^nzoic 

5 acid and 600 g of chlorosulfonic acid is heated 

l0 150 155 r for 3 hours while stirring. A 

total of 223 e of chlorosulfonic acid is then 
distilled off under reduced pressure and the 
cold residue is poured into a mixture of 1650 

10 e of ice and 125 ml of water. The resulting 
precipitate is filtered off, washed with cold 
water and dissolved in 800 ml of ethyl acetate. 
The solution is dried and filtered, the filtrate 
is diluted with 600 ml of ethyl acetate and 

15 the solution containing the 2,4-dichloro - 5 - 
chlorosulfonvl - benzoic acid is cooled in a 
water bath. A mixture of 216 s of aniline 
and 220 ml of ethyl acetate is added at such 
a rate that the temperature remains below 30 

20 The reaction mixture is then stirred for 4 
hours at 25—30% then 4 g 0 f charcoal are 
added. After filtration and washing the filter 
residue with 125 ml of ethyl acetate, the solu- 
tion is washed first with 450 ml of 3 N hydro- 

25 chloric acid t then with 550 ml of water, and 
finally extracted with 700 ml of 7".. aqueous 
sodium carbonate solution. The aqueous basic 
extract is separated and carefully acidified with 
concentrated hydrochloric acid; the prcc»P»; 

30 tate formed is filtered off and dried at 75 C 
under reduced pressure to yield the 2,4 - di- 
chloro - 5 - phenyl - sulfameyl - benzoic acid, 
melting point 212—216°. 

Example 6 

35 To a solution of 1.9 g of 6-amino - 2,3 - 
dihvdro - thianaphthene in 25 ml of ethyl ace- 
tate and 3 ml of pyridine are added slowly 
while stirring, 2.9 * of 5-chlorosulfonyl - 2,4 - 
dichloro - benzoic acid. The mixture is stirred 

40 for 3 hours at room temperature and allowed 
to stand for 16 hours, then made strongly 
acidic with hydrochloric acid and extracted 
with ethyl acetate. The organic extract is 
washed with water, dried and evaporated 

45 under reduced pressure. The residue is taken 
up in a IN aqueous sodium hydroxide solu- 
tion, the solution is filtered and the filtrate is 
acidified. The precipitate formed is filtered 
off and rccrvstallized fir.it from aqueous eth- 

50 anol, then from methanol to yield the 2,4 - 
dichloro - 5 - (23 - dihvdro - 6 - thianaph- 
thcnyl - sulfamoyl) - benzoic acid. 

Example 7 
To a solution of 11.6 g of 5-chlorosuIfonyl- 

55 2,4-dichloro-bcnzoic acid in 100 ml of ethyl 
acetate are added slowly 17.1 g of N-methyl- 
anilinc: the mixture is stirred at room tem- 
perature for 4 hours, then filtered. The filtrate 
is evaporated under reduced pressure and the 

60 residue is taken up in water and 20 ml of 
concentrated hydrochloric acid. The mixture is 
extracted with' ethyl acetate, the organic ex- 



tract is washed with water and shaken with a 
10".. aqueous potassium carbonate solution. 
The aqueous layer is separated and acidified 65 
with concentrated hydrochloric acid; the pre- 
cipitate formed is filtered otf and rccrvstal- 
lized from aqueous cthanol to yield the 2,4- 
dichloro - (N - methyl - N - phenyl - sulf- 
amoyl) - benzoic acid, m.p. 170—171'. 70 

WHAT WE CLAIM IS: — 
I. Compounds of the formula 



COO// 



<?0 



in which X stands for haiogeno, R, stands 
for a chlorine or a bromine atom, R, stands 75 
for hydrogen, a residue of aliphatic charac- 
teristics, an acyl group, an araliphatic residue 
or an aliphatic residue substituted by a hetero- 
cyclic group of aromatic characteristics, and 
R. is an aromatic radical or a heterocyclic 80 
group of aromatic characteristics. 

2. Esters, acid halides, amides, hydrazides 
or salts of the compounds of claim 1. 

3. The compounds of any one of claims 

1 and 2, in which X stands for fluoro or 85 
chloro. 

4. The compounds of the formula II ac- 
cording to claim I, wherein X stands for 
haiogeno, R, and R. have the meaning given 

in claim 1 and R 4 stands for hydrogen. 90 

5. Esters, acid halides, amides, hydrazides 
or salts of the compounds of claim 4. 

6. The compounds of claims 4 and 5, in 
which X is fluoro or chloro. 

7. The compounds of the formula 95 

*l 



' JCX « 



in which X is haiogeno, R«' represents hydro- 
gen, lower alkyl, (V-phenyl)-lower alky!, in 
which lower alkyl carrying V-phenyl has 
from one to four chain-carbon atoms, or lower 100 
alkanoyl and R-/ is an R/-pbenyl group, a 
mono-cyclic R/'-monooxacyclic group of aro- 
matic characteristics, a monocyclic R/'- 
monothtacvclic group of aromatic characters- 
tics, or a monocyclic R,"-monoazacyclic 105 
group of aromatic characteristics, R/ standing 
for hydrogen, lower alkyl, lower alkoxy, lower 
alkyl-mercapt , halogen , trifluoromethyl or 
di-lower alkylamin and R«" for hydrogen 
orlweralkyl. HO 

8. Lower alkyl esters, R/-phenyl-tower 
alkyl esters, in which R/ has the meaning 



1.1NQ.-2H 



given in claim 7, N-unsubstitutcd or N'-Iowcr 
alkyl-, N-R/-phcnyl- or N-R c '-phenyl-Iower 
alkyl-substicutcd amides or hydrazines, or 
salts of the compounds of claim 7. 
5 9. Compounds of any one of claims 7 
and 8, in which X stands for fluoro or 
chloro. 

10. Compounds of the formula Ha accord- 
ing to claim 7, wherein X is halogeno, R/ is 

10 hydrogen, and R/ is an R«'-phenyl group, a 
monocyclic R/'-monooxacydic group of aro- 
matic characteristics, a monocyclic R«"- 
monothiacyclic group of aromatic characteris- 
tics, or a monocyclic R/'-monoazacyclic 

15 group of aromatic characteristics, R/ stand- 
ing for hydrogen, lower alkyl, lower alkoxy, 
lower alkylmcrcapto, halogeno, trifluoro- 
methyl or di-lower alkylamino and R c " for 
hydrogen or lower alkyl. 

20 11. Lower alkyl esters, R c '-phenyl-lower 
alkyl esters, in which R</ has the meaning 
given in claim 10, N-unsubstituted or N'-Iowcr 
alkyl-, N-R/-phenyl- or N-R c '-phenyl-lowcr 
alkyl-substituicd amides or hydrazides or salts 

25 of the compounds of claim 10. 

12. Compounds of either one of claims 10 
and 1 1, in which X is fluoro or chloro. 

13. Compounds of the formula Ha accord- 



ing to claim 7, in which X is halogeno, R/ is 
hydrogen, methyl or lower alkanoyl, and R.' 30 
is phenyl, methyl-phcnyl, mcthoxy-phenyl, 
fluoro-phenyl, chlorophenyl, trifluoromethyl- 
phcnyl, nitrophenyl, aminophenyl, biphenylyl 
or thianaphthcnyl. 

14. Compounds according to claim 13, in 35 
which X is fluoro or chloro. 

15. 4 - chloro - 5 - phenyl - sulfamoyl - 
2 - X - benzoic acids, in which X is halogeno. 

16. The compounds of claim 15, in which 

X is fluoro or chloro. 40 

17. 2,4 - dichloro - 5 - phenylsulfamoyl - 
benzoic acid. 

IS. 2,4 - dichloro - 5 - (4 - methoxyphenyl- 
sulfamoyl) - benzoic acid. 

19. Process for the manufacture of com- 45 
pounds as claimed in any one of claims 1 — 3, . 

7 — 9, 13 — 15 and 18 as described hereinbe- 
fore. 

20. Process for the manufacture of com- 
pounds as claimed in any one of claims 4 — 6, 50 
10 — 12, 16 and 17 as described hereinbefore. 

ABEL & IMRAY, 
Chartered Patent Agents, 
Northumberland House, 
303— 3C5 High Holborn, London, W.C.1. 
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